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1
LIGHTING SYSTEM

BACKGROUND

Embodiments of the present disclosure relate to lighting
system and, more particularly, to suspension assembly of the
lighting system.

Installers are always looking for a quicker and reliable
means to install LED lighting modules into a box sign.
Typically, bars and rails have been used to support the LED
lighting modules. In the recent past prepopulated strings of
LED lighting modules have been hung 1n the box sign from
top and bottom supports to hold the string of LED lighting
modules. In this way, many diflerent strings need to be made
depending on the depth of the sign. Moreover, clamp or tie
used to hold the string of modules causes uneven and
non-repeatable spacing among LED lighting modules, and
the clamps come undone or the ties become loose as well.

Accordingly, 1t would be desirable to provide a better
configuration to support the LED lighting modules at mul-
tiple depths and to be easily set for the spacing as needed
among LED lighting modules, mounted from top to bottom.

BRIEF DESCRIPTION

In accordance with one embodiment disclosed herein, a
lighting system 1s provided. The lighting system comprises
at least two lighting modules, each lighting modules having
a plurality of light emitting elements which are electrically
coupled to one another; and a suspension assembly, config-
ured for longitudinally attaching to the at least two lighting
modules to be arranged as two lighting modules adjacent to
cach other. The suspension assembly 1includes a first section
configured for attaching to one of the two adjacent lighting
modules; and a second section configured for attaching to
the other one of the two adjacent lighting modules; wherein
the first section and the second section are mechanically
connected for adjusting the longitudinal distance between
the two adjacent lighting modules.

In accordance with another embodiment disclosed herein,
a lighting system 1s provided. The lighting system comprises
at least two lighting modules, each lighting modules having
a plurality of light emitting elements which are electrically
coupled to one another; and a suspension assembly, config-
ured for longitudinally attaching to the at least two lighting
modules to be arranged as two lighting modules adjacent to
cach other. The suspension assembly comprising: a first
section configured for attaching to both of the two adjacent
lighting modules; and a second section configured for fas-
tening with both of the two adjacent lighting modules;
wherein the first section and the second section are mechani-
cally connected for adjusting the longitudinal distance
between the two adjacent lighting modules.

DRAWINGS

These and other features and aspects of the present
disclosure will become better understood when the follow-
ing detailed description 1s read with reference to the accom-
panying drawings in which like characters represent like
parts throughout the drawings, wherein:

FIG. 1 and FIG. 2 are perspective views illustration of a
lighting system with a suspension assembly in different
operation states according to one embodiment;

FIG. 3 1s an enlarged view of portion A illustrated 1n FIG.

1;
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2

FIG. 4 1s a perspective view illustration of a first section
of the suspension assembly 1llustrated 1n FIG. 1;

FIG. § 1s a front view illustration of a second section of
the suspension assembly illustrated in FIG. 1;

FIG. 6 and FIG. 7 are perspective views 1llustration of a
positioning portion of the second section 1llustrated 1n FIG.
S;

FIG. 8 and FIG. 9 are perspective views 1llustration of a
lighting system with a suspension assembly in different
operation states according to another embodiment;

FIG. 10 1s an enlarged view of portion B illustrated 1n
FIG. 8;

FIG. 11 1s a front view 1illustration of a first section of the
suspension assembly illustrated in FIG. 8;

FIG. 12 1s a front view illustration of a second section of
the suspension assembly illustrated in FIG. 8;

FIG. 13 15 a side view 1illustration of a second section of
the suspension assembly illustrated in FIG. 8;

FIG. 14 and FIG. 15 are perspective views illustration of
a lighting system with a suspension assembly 1n different
operation states according to another embodiment;

FIG. 16 1s an enlarged view of portion E illustrated in
FIG. 14;

FIG. 17 1s a perspective view 1llustration of a first section
of the suspension assembly illustrated 1n FIG. 14; and

FIG. 18 15 a perspective view 1llustration of the lighting

module and a second section of the suspension assembly
illustrated 1n FIG. 14.

DETAILED DESCRIPTION

Unless defined otherwise, technical and scientific terms
used herein have the same meaning as 15 commonly under-
stood by one of ordinary skill in the art to which this
disclosure belongs. The terms “a” and “an” do not denote a
limitation of quantity, but rather denote the presence of at
least one of the referenced items. The use of “including,”
“comprising” or “having” and variations thereof herein are
meant to encompass the 1tems listed thereafter and equiva-
lents thereof as well as additional items. The terms “con-
nected” and “coupled” are not restricted to physical or
mechanical connections or couplings, and can include elec-
trical connections or couplings, whether direct or indirect.

Generally, embodiments of the disclosure provide a light-
ing system. It may be a separate component i various
application, including cabinet signs, doubled-sided box
signs, and other like applications built for use with lighting
fixtures. The suspension assembly mvolved 1n the lighting
system 1s simply to adjust for multiple depths after instal-
lation, easy connection for uniformity spacing among light-
ing modules, and simple maintenance.

Now, referring to the drawings wherein identical refer-
ence numerals denote the same elements throughout the
various views, FIGS. 1 and 2 depict an exemplary embodi-
ment of a lighting system 1 with a suspension assembly 20
in different operation states. The lighting system 1 further
includes at least two lighting modules 10, the suspension
assembly 20 1s longitudinally attached to each two adjacent
lighting modules 10 from top to bottom. According to the
exemplary lighting system 1llustrated herein, the suspension
assembly 20 connects with two adjacent lighting modules 10
at both lateral ends of the adjacent lighting modules 10, so
as to keep the lighting modules 10 as connected be relatively
stable, and to easily balance a longitudinal distance D
between the two adjacent lighting modules 10, 1.e., evenly
spaced from one another 1n a direction parallel to a longi-
tudinal axis C.
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The suspension assembly 20 1n the exemplary lighting
system 1llustrated herein 1s fixed, such as by gluing or
welding, to each two adjacent lighting modules 10. The
suspension assembly 20 may be integrally formed with the
lighting modules 10.

Each lighting modules 10 generally includes a plurality of
light emitting elements 11, such as light emitting diodes
(LEDs), which are electrically coupled to one another and
are mounted on a printed circuit board (PCB) 12. The
lighting system 1 also includes at least one flexible electrical
conductor 30 which 1s electrically and mechanically con-
nected to the lighting modules 10 for supplying power to the
LEDs mounted on the PCBs 12. When the suspension
assembly 20 adjust the longitudinal distance D between two
adjacent lighting modules 10, the flexible electrical conduc-

tor 30 may be pulled (shown 1n FIG. 1) or loosen (shown in
FIG. 2).

Referring to FIG. 3, the suspension assembly 20 1n this
exemplary embodiment as illustrated includes a first section
21 and a second section 22, which are mechanically con-
nected. The first section 21 1s attached to one of the two
adjacent lighting modules 10 and the corresponding second
section 22 1s attached to the other one.

Referring to FIG. 4, the first section 21 1n this exemplary
embodiment as illustrated includes a plurality of backstop
clements 211 along the length of the first section 21. Each
backstop element 211, projecting from an outer surface 2103
of the first section 21, includes a sliding surface 2111 with
a smaller slope relative to the outer surface 2103 and a
backstop surface 2112 with a larger slope, even perpendicu-
lar to the outer surface 2103 of the first section 21.

Referring to FIG. 5, the second section 22 1n this exem-
plary embodiment as 1llustrated includes a positioning por-
tion 2201 configured for corresponding to the backstop
clements 211 so as to put the first section 21 at a desirable
position. The second section 22 further includes a sliding
portion 2202 configured for the first section 21 to slhide
thereon along the length of the second section 22.

Referring to FIGS. 4, 5, 6 and 7, the positioning portion
2201 includes a positioning channel 222 configured for the
first section 21 to get 1n and out thereol, an abutment element
221 configured for corresponding to the backstop elements
211, an elastic control element 223 for controlling the
abutment element 221. The elastic control element 223
includes a control button 2231 for being pressed, and a
driving arm 2232 connecting with the abutment element 221
and the control button 2231. When the control button 2233
1s pressed, the abutment element 221 will be 1n response to
the control button 2231 through the driving arm 2232.

Specifically, the first section 21 gets through the position-
ing channel 222 and moves ahead by sliding onto the sliding
portion 2202. During sliding, the abutment element 221
contacts with the backstop element 211, 1.e., the abutment
clement 221 slides across the sliding surface 2111, then
slides back to abut the backstop surface 2112 1f needed, so
as to fix the first section 21 at a desirable position. When 1t
needs to adjust the relative position between the first section
21" and the second section 22', the control button 2231 of the
clastic control element 223 1s pressed so that abutment
clement 221 is driven to not abut the backstop element 211,
1.€., 1s controlled to release from the backstop elements 211
which fixes the first section 21 1n previous position. It 1s
understood that the abutment element 221 1s controlled to be
ready to correspond to the backstop elements 211 when the
first section 21 gets 1n the positioning channel 222 and the
clastic control element 223 1s not pressed; and the abutment
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clement 221 1s controlled to release from the backstop
clements 211 when the elastic control element 223 1s
pressed.

Referring to FIGS. 4, 5§ and 7, The first section 21 further
includes a plurality of flanges 2102 which position at edges
of the first section 21 and extend against the outer surface
2103 of the first section 21. During sliding, the flanges 2102
contacts with the sliding portion 2202 of the second section
22 and provides {irictional force so as to prevent from
skidding.

FIGS. 8 and 9 illustrate another example of a lighting
system 1' with a suspension assembly 20" in different opera-
tion states. The lighting system 1' also includes at least two
lighting modules 10, the suspension assembly 20' 1s longi-
tudinally attached to each two adjacent lighting modules 10
from top to bottom, and 1s configured to keep the lighting
modules 10 as connected be relatively stable as well as to
casily balance a longitudinal distance D between the two
adjacent lighting modules 10, 1.e., evenly spaced from one
another 1n a direction parallel to a longitudinal axis C. The
lighting system 1' also includes at least one flexible electrical
conductor 30 which 1s electrically and mechanically con-
nected to the lighting modules 10 for supplying power to the
LEDs 11 mounted on the PCBs. When the suspension
assembly 20" adjust the longitudinal distance D between two
adjacent lighting modules 10, the flexible electrical conduc-
tor 30 may be pulled (shown 1n FIG. 8) or loosen (shown in
FIG. 9).

Reterring to FIG. 10, the suspension assembly 20' 1n this
exemplary embodiment as illustrated includes a first section
21" and a second section 22', which are mechanically con-
nected. The first section 21' 1s attached to one of the two
adjacent lighting modules 10 and the corresponding second
first section 22' 1s attached to the other one.

Referring to FIG. 11, the first section 21" 1n this exemplary
embodiment as 1llustrated includes a plurality of positioning
portions 2101' along the length of the first section 21'. Each
positioning portions 2101', integrally formed by one
through-hole on an outer surface 2102' of the first section
21", includes a backstop element 211" with a first inner width
w1, an elastic transition region 213" with a second inner
width w2 and a positioning element 212" with a third inner
width w3. Preferably, the first inner width w1 1s smaller than
the third inner width w3 and the first inner width w1l 1s not
smaller than the second inner width w2. As illustrated 1n
FIG. 11, the second inner width w2 1s smaller than the first
inner width wl.

Referring to FIGS. 12 and 13, the second section 22' 1n
this exemplary embodiment as 1llustrated includes a plural-
ity ol protrusion portions 2201' along the length of the
second section 22'. Each protrusion portions 2201', inte-
grally projecting from an outer surface 2202' of the second
section 22', includes a first abutment element 221' with a first
outer width wl' and a second abutment element 222'. with a
second outer width w2'. Preferably, the first outer width w1
1s smaller than the second outer width w2'. Furthermore, the
first outer width w1' 1s not smaller than the second inner
width w2, the first outer width w1' 1s smaller than the first
inner width w1, the third inner width w3 1s smaller than the
second outer width w2'.

Referring to FIGS. 10, 11, 12 and 13, the positioning
clement 212" 1s configured for the protrusion portions 2201’
to get mm and out thereof, the backstop element 211" 1s
configured for corresponding to both of the first abutment
clement 221' and the second abutment element 222'. Spe-
cifically, when the protrusion portions 2201' get 1n the
positioning element 212', 1.e., the second abutment element
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222' gets through the positioning element 212" where the first
abutment element 221' follows, the first abutment element
221" will get through the elastic transition region 213’ to the
backstop element 211' under the force of pulling from top to
bottom along the y direction. Meanwhile, the second abut-
ment element 222" and the outer surface 2202' of the second
section 22' defines the displacement that the first abutment
clement 221' may take place along the z direction so that the
protrusion portions 2201' may be fixed in the backstop
element 211", then both of the first section 21' and the second
section 22' can be defined 1n a desirable position. When it
needs to adjust the relative position between the first section
21" and the second section 22', the first abutment element
221" will get through the elastic transition region 213’ to the
positioning element 212" under the force of pulling from
bottom to top along the y direction, then get out from the
positioning portion 2101'. Accordingly, the protrusion por-
tions 2201' of the second section 22' that was fixed in
specific positiomng portions 2101' of the first section 21' can
be released from the previous position and can be re-
positioned by selecting other desirable positioning portions
2101" of the first section 21'.

FIGS. 14 and 15 1llustrate another example of a lighting
system 1" with a suspension assembly 20" in different
operation states. The lighting system 1" also includes at least
two lighting modules 10", the suspension assembly 20" 1s
longitudinally attached to each two adjacent lighting mod-
ules 10" from top to bottom, and 1s configured to keep the
lighting modules 10" as connected be relatively stable as
well as to easily balance a longitudinal distance D between
the two adjacent lighting modules 10", 1.e., evenly spaced
from one another 1n a direction parallel to a longitudinal axis
C. The lighting system 1" also includes at least one flexible
clectrical conductor 30 which 1s electrically and mechani-
cally connected to the lighting modules 10" for supplying
power to the LEDs 11 mounted on the lighting modules 10".
When the suspension assembly 20" adjust the longitudinal
distance D between two adjacent lighting modules 10", the
flexible electrical conductor 30 may be pulled (shown 1n
FIG. 14) or loosen (shown i FIG. 15).

Referring to FIG. 16, the suspension assembly 20" 1n this
exemplary embodiment as illustrated includes a first section
21" and a second section 22", which are mechanically
connected. The first section 21" 1s attached to both of the two
adjacent lighting modules 10" and the corresponding second
first section 22" 1s fastened with both of the two adjacent
lighting modules 10",

Referring to FIG. 17, the first section 21" 1n this exem-
plary embodiment as illustrated includes a plurality of
positioning portions 2101" along the length of the first
section 21". Each posttioning portions 2101", integrally
tormed by one through-hole on an outer surface 2102" of the
first section 21", includes a backstop element 211" with a
first inner width w1", an elastic transition region 213" with
a second inner width w2" and a positioning element 212"
with a third mnner width w3". Preferably, the first inner width
wl" 1s smaller than the third inner width w3" and the first
inner width wl1" 1s not smaller than the second inner width
w2". As 1llustrated 1n FIG. 17, the second inner width w2"
1s smaller than the first mmner width w1".

Referring to FIG. 18, the second section 22" in this
exemplary embodiment as illustrated includes a plurality of
protrusion portions 2201" along the width of the lighting
modules 10". Each protrusion portions 2201", integrally
projecting from an outer surface 101" of the lighting mod-
ules 10", includes a first abutment element 221" with a first
outer width wl1™ and a second abutment element 222" with
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a second outer width w2'™'. Preferably, the first outer width
wl™ 1s smaller than the second outer width w2". Further-
more, the first outer width wl1" 1s not smaller than the
second 1nner width w2", the first outer width w1' 1s smaller
than the first inner width w1", the third inner width w3" 1s
smaller than the second outer width w2™.

Referring to FIGS. 16, 17 and 18, the positioning element
212" 1s configured for the protrusion portions 2201" to get
in and out thereot, the backstop element 211" 1s configured
for corresponding to both of the first abutment element 221"
and the second abutment element 222, the specific operation
manner of these elements 1s as same as the embodiment
shown 1n FIGS. 10 to 13 as described above.

While the invention has been described with reference to
exemplary embodiments, 1t will be understood by those
skilled 1n the art that various changes may be made and
equivalents may be substituted for elements thereotf without
departing from the scope of the invention. Furthermore, the
skilled artisan will recognize the interchangeability of vari-
ous features from different embodiments. Similarly, the
various method steps and features described, as well as other
known equivalents for each such methods and feature, can
be mixed and matched by one of ordinary skill in this art to
construct additional assemblies and techniques 1n accor-
dance with principles of this disclosure. In addition, many
modifications may be made to adapt a particular situation or
material to the teachings of the invention without departing
from the essential scope thereof. Therefore, it 1s intended
that the invention not be limited to the particular embodi-
ment disclosed as the best mode contemplated for carrying
out this invention, but that the invention will include all
embodiments falling within the scope of the appended
claims.

What 1s claimed 1s:

1. A lighting system (1, 1'), comprising:

at least two lighting modules (10), each lighting modules

having a plurality of light emitting elements (11) which
are electrically coupled to one another; and

a suspension assembly (20), configured for longitudinally

attaching to the at least two lighting modules (10) to be
arranged as two lighting modules adjacent to each
other, the suspension assembly (20) comprising:

a first section (21, 21') configured for attaching to one of

the two adjacent lighting modules;

the first section (21) including a plurality of backstop

clements (211) along the length of the first section (21);
and
a second section (22, 22') configured for attaching to the
other one of the two adjacent lighting modules;

wherein the first section (21, 21" and the second section
(22, 22") are mechanically connected for adjusting a
longitudinal distance (D) between the two adjacent
lighting modules.

2. The lighting system (1') of claim 1, wherein the first
section (21') comprises a plurality of positioning portions
(2101') along the length of the first section (21'), each
positioning portions (2101") comprising backstop element
(211') and positioning element (212'); the second section
(22") comprises a plurality of protrusion portions (2201')
along the length of the second section (22'), each protrusion
portions (2201') comprising a first abutment element (221")
and a second abutment element (222'); wherein the posi-
tioning element (212') 1s configured for the protrusion por-
tions (2201') to get 1n and out thereol, the backstop element
(211") 1s configured for corresponding to both of the first
abutment element (221") and the second abutment element

(222).
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3. The lighting system (1') of claim 2, wherein each
positioning portions (2101') 1s integrally formed by one
through-hole comprising the backstop element (211') with a
first inner width (w1), an elastic transition region (213') with
a second inner width (w2), and the positioning element
(212") with a third mner width (w3); wherein the first inner
width (w1) 1s smaller than the third inner width (w3) and the
first mner width (w1) 1s not smaller than the second inner
width (w2).

4. The lighting system (1') of claim 3, wherein each
protrusion portions (2201") 1s integrally formed at least by
the first abutment element (221") with a first outer width
(w1') and the second abutment element (222') with a second
outer width (w2'); wherein the first outer width (w1l') 1s
smaller than the second outer width (w2'), the first outer
width (w1'") 1s not smaller than the second mnner width (w2),
the first outer width (w1') 1s smaller than the first inner width
(wl) and the third iner width (w3) 1s smaller than the
second outer width (w2').

5. The lighting system (1') of claim 2, wherein the
backstop element (211') 1s controlled to correspond to the
first abutment element (221') and the second abutment
clement (222') when the protrusion portion (2201') gets 1n
the positioning portion (2101") and the first abutment ele-
ment (221" 1s contained in the backstop element (211°).

6. The lighting system (1') of claam 5, wherein the
backstop element (211") 1s controlled to release the first
abutment element (221") and the second abutment element
(222") when the protrusion portion (2201') gets out from the
positioning portion (2101").

7. The lighting system (1) of claim 1, the second section
(22) including a positioning portion (2201) having an abut-
ment element (221) configured for corresponding to the
backstop elements (211), and a positioning channel (222)
configured for the first section (21) to get 1n and out thereof.

8. The lighting system (1) of claim 7, wherein the posi-
tioming portion (2201) further comprises an elastic control
clement (223) for controlling the abutment element (221);
wherein the abutment element (221) 1s controlled to be ready
to correspond to the backstop elements (211) when the first
section (21) gets 1n the positioning channel (222) and the
clastic control element (223) 1s not pressed; and the abut-
ment element (221) 1s controlled to release from the back-
stop elements (211) when the elastic control element (223)
1s pressed.

9. The lighting system (1) of claim 7, wherein the second
section (22) further comprises a sliding portion (2202)
configured for the first section (21) to slide thereon along the
length of the second section (22).

10. The lighting system (1) of claim 9, wherein the first
section (21) further comprises a plurality of flanges (2102)
configured for contacting with the sliding portion (2202).

11. A highting system (1, 1') comprising:

at least two lighting modules (10), each lighting modules

having a plurality of light emitting elements (11) which
are electrically coupled to one another; and

a suspension assembly (20), configured for longitudinally

attachung to the at least two lighting modules (10) to be
arranged as two lighting modules adjacent to each
other, the suspension assembly (20) comprising:

a first section (21, 21') configured for attaching to one of
the two adjacent lighting modules; and

a second section (22, 22') configured for attaching to the
other one of the two adjacent lighting modules;

10

15

20

25

30

35

40

45

50

55

60

65

8

wherein the first section (21, 21") and the second section

(22, 22') are mechanically connected for adjusting the

longitudinal distance (D) between the two adjacent

lighting modules; and
wherein the first section (21) comprises a plurality of
backstop elements (211) along the length of the first

section (21); and the second section (22) comprises a

positioning portion (2201) having an abutment element

(221) configured for corresponding to the backstop

clements (211), and a positioning channel (222) con-

figured for the first section (21) to get 1n and out
thereol.

12. A lighting system (1"), comprising:

at least two lighting modules (10"), each lighting modules

having a plurality of light emitting elements (11) which
are electrically coupled to one another; and

a suspension assembly (20"), configured for longitudi-

nally attaching to the at least two lighting modules
(10") to be arranged as two lighting modules adjacent
to each other, the suspension assembly (20") compris-
ng:

a first section (21") configured for attaching to both of the

two adjacent lighting modules;

the first section (21") including a plurality of positioning

portions (2101") along the length of the first section
(21"); and

a second section (22") configured for fastening with both

of the two adjacent lighting modules;

wherein the first section (21") and the second section

(22") are mechanically connected for adjusting a lon-
gitudinal distance (D) between the two adjacent light-
ing modules.

13. The lighting system (1") of claim 12, each positioning
portions (2101") comprising backstop element (211") and
positioning element (212"); the second section (22") com-
prises a plurality of protrusion portions (2201") along the
width of the lighting module (10"), each protrusion portions
(2201") comprising a first abutment element (221") and a
second abutment element (222"); wherein the positioning
clement (212") 1s configured for the protrusion portions
(2201") to get mn and out thereof, the backstop element
(211") 1s configured for corresponding to both of the first
abutment element (221") and the second abutment element
(222").

14. The lighting system (1") of claim 13, wherein each
positioning portions (2101") 1s integrally formed by one
through-hole comprising the backstop element (211") with a
first mnner width (wl"), an elastic transition region (213")
with a second inner width (w2"), and the positioning ele-
ment (212") with a third inner width (w3"); wherein the first
inner width (wl") 1s smaller than the third imnner width (w3")
and the first inner width (w1") 1s not smaller than the second
inner width (w2'").

15. The lighting system (1") of claim 14, wherein each
protrusion portions (2201") 1s integrally formed at least by
the first abutment element (221") with a first outer width
(wl'") and the second abutment element (222") with a
second outer width (w2™); wherein the first outer width
(w1'") 1s smaller than the second outer width (w2"'), the first
outer width (w1'') 1s not smaller than the second 1inner width
(w2"), the first outer width (w1'') 1s smaller than the first
inner width (w1") and the third inner width (w3") 1s smaller
than the second outer width (w2'").

16. The lighting system (1") of claim 13, wherein the
backstop element (211") 1s controlled to correspond to the
first abutment element (221") and the second abutment
clement (222") when the protrusion portion (2201") gets 1n
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the positioning portion (2101") and the first abutment ele-
ment (221") 1s contained 1n the backstop element (211"); and
the backstop element (211") 1s controlled to release the first
abutment element (221") and the second abutment element
(222") when the protrusion portion (2201") gets out from the 5
positioning portion (2101").
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